An epidemic of canine rabies transmitted by coyotes (Canis latrans) began in 1988 along the Texas-Mexico border. The disease spread rapidly throughout southern Texas and resulted in two human deaths and >2,000 rabies exposures in which prophylactic treatment was required. To combat this epidemic, the Texas Department of Health conducted an oral vaccination program that targeted free-ranging coyotes and offered free immunization of pets. However, the latter program met with resistance from the public. We hypothesized that the general public lacked knowledge as to the seriousness and spread of rabies, which resulted in their apathy for taking precautionary measures. To test our hypothesis, we surveyed adult residents of the Lower Rio Grande Valley in Texas to assess their knowledge of rabies and to determine their reasons for lack of compliance with the pet vaccination law. We approached 560 adults (i.e., >21 years old) and asked them to take an oral questionnaire concerning their knowledge of rabies; response rate was 40% (223 out of 560) . Mean score of respondents was 59% of the maximum possible score. Adults lacked general knowledge of rabies transmission and mortality. Although the majority (89 % ) of respondents knew that it was unlawful to own unvaccinated dogs and cats against rabies, only 23% (n=52) claimed to vaccinate their pets. Of those who responded that they regularly vaccinate their pets, 50% did it to promote pet health and the remaining 50% of respondents admitted to being fearful of repercussions if they did not obey the law. Reasons for not vaccinating pets included laziness (n=46, 27%), liability of claiming pet ownership (n=31, 18%), cost (n=29, 17%), lack of law enforcement concerning unvaccinated pets (n=26, 15%), unaware of rabies epidemic in area (n= 19, 11 %), "dime-adozen" attitude [i.e., can always get another pet] (n=l5 , 9%), and governmental conspiracy to locate illegal aliens in the United States (n=5, 3%). Educational programs are needed in the Lower Rio Grande Valley of Texas to increase the general public's awareness and knowledge of rabies.
INTRODUCTION
On 4 August 1999 the owner of a three month old puppy was bit as the owner attempted to remove the dog from under a house. The puppy, days later, began exhibiting neurologic symptoms and tested positive for rabies (L. E. Robinson, DVM, Dept. of Health, pers. comm.) .
During the same week a 1.5 year old unvaccinated female dog died suddenly after it displayed increased aggression toward other dogs (L. E. Robinson, DVM, Dept. of Health, pers. comm.) . However, the dog was reported to be affectionate toward its owners and often would lick them. The dog also tested positive for rabies. A third case of rabies during August 1999 in southern Texas was reported by an animal control officer who picked up a stray displaying neurologic symptoms within city limits (L. E. Robinson, DVM, Dept. of Health, pers. comm.) .
In each case prophylactic treatment of humans was required because of exposure to rabies through salivary contact with mucous membranes or open cuts. However, all instances could have been prevented if pets were vaccinated regularly against rabies.
An epidemic of canine rabies transmitted by coyotes (Canis latrans) has become a serious problem in southern Texas. The epidemic began in 1988 along the Texas-Mexico border and bas quickly spread throughout southern Texas in an arc from Corpus Christi to San Antonio to Laredo (Clark 1994 The Texas Department of Health (TDH) bas been combating the rabies problem with a number of initiatives. In 1995, TDH began an oral vaccination program in which vaccine-laden baits were distributed to free-ranging coyotes (Clark 1994) . This program has continued to date. Also, TDH bas implemented a public education program that has given free information about rabies to the general public, has delivered lectures to schools and organizations about rabies and its spread, and has offered free immunizations of pets. The education program emphasized that canine rabies within southern Texas was a human-induced problem due to the lack of vaccinated pets and that it was unlawful to own unvaccinated pets. Unfortunately, the general public has appeared apathetic concerning the latter program of the TDH.
We hypothesized that the general public in southern Texas lacked adequate knowledge as to the seriousness and spread of rabies, which resulted in their apathy for taking precautionary measures such as the vaccination of pets. Therefore, the objectives of our study were to assess the knowledge of the adult general public concerning rabies and to determine their reasons for their lack of compliance with the pet vaccination law.
METHODS
To assess public knowledge of rabies, we developed an oral survey. The survey was designed by wildlife biologists and veterinarians knowledgeable ~bout rabies transmission and spread. The instrument was pre-tested by university undergraduates to examine question clarity, subject relevance, and general question flow (Dillman 1978) . The final survey instrument consisted of two pages containing 20 questions; however, several questions had multiple parts (Table 1) .
We selected four locations within the Lower Rio Grande Valley of southern Texas; Raymondville in Willacy County, Harlingen and Brownsville in Cameron County. and McAllen in Hidalgo County were chosen in which to conduct our survey. The Lower Rio Grande Valley was selected because of the large number of positive canine rabies cases each year and the reported large quantity of free-roaming unvaccinated pets. Pennission to ask their clientele to participate in our rabies survey and to distribute information about rabies was obtained from Wal-Mart stores at each location. General public >21 years old, who came to Wal-Mart, were approached at the store's entrance and asked to take our survey. Surveys were conducted in April and May 1999. To examine "non-response bias" we encouraged 8 3 of the initial non-respondents to take our survey.
Scores of respondents. and initial non-respondents were compared using Chi-square analysis with the Yates correction for continuity because the criterion had a single degree of freedom (Steel and Torrie 1980) . We also used Chi-square analyses to detennine if gender or residency type affected survey scores.
Residency type was categorized as living in an urban center, suburban neighborhood, and rural location. Residency within urban centers was defined as living within the city proper with a population of L.50,000 residents. Residency within suburban neighborhoods was defined as living outside the city proper and within five miles of the city limits, or living in cities of < 50,000 residents. Rural residency type was defined as living > 5 miles outside of city limits.
Ethnicity was not statistically analyzed due to small sample siz.es of the non-Hispanic categories. Statistical tests were considered significant at P .5_0.05. Descriptive statistics are presented as the mean .± 1 standard error.
RESULTS
Of the 560 adults that we approached, 223 adults initially agreed to take our survey resulting in a response rate of 40% . Twenty-six (8%) more adults who were initially non-respondents were encouraged to take our survey. Demographic data of respondents and nonrespondents is given in Table 2 .
Mean score of individuals who originally said "yes" to our questionnaire (20 .1 + 2. 3 [out of 34 possible points); 59 .1 % ) did not differ (X 2 = 0.0002; P=0.99; 1 df) from those who initially refused to take the survey (19.2 + 2.7). Also, there were no differences in mean scores of correct responses between sex <x2=0.003; P=0.95; I df), residency type (X 2 =0.58; P=0.75; 2 df), or the interaction between the two main effects <x2=0.22; P=0.88; 2 df). Therefore, results across gender and residency types were pooled and descriptive statistics are reported as the average of all respondents.
Mean score of respondents was 59% of the maximum possible score. Adults lacked general knowledge of rabies transmission and mortality. Only 130 (58 % ) of the respondents knew of the rabies outbreak in southern Texas and fewer knew of rabies outbreaks in other regions of the state (IO to 35%). Although 220 (99%) of the respondents knew that humans can acquire rabies, there were fewer respondents who knew how rabies can be transmitted (Table 3) .
Although the majority (89%) of respondents knew that it was unlawful to own unvaccinated dogs and cats against rabies, only 23% (n=52) claimed to vaccinate their pets. Of those who responded that they regularly vaccinate their pets, 50% did it to promote pet health and the remaining 50% of respondents admitted to being fearful of repercussions if they did not obey the law. Reasons given by the other 77% (n= 171) of respondents for not vaccinating pets are given in Table 4 .
DISCUSSION
The overall scores of respondents in this study reflected a lack of rabies knowledge possessed by adults in southern Texas. This, along with the fact that only 58 % of the respondents were even aware of a __ rabies outbreak in southern Texas is cause for concern. In addition, respondents lacked knowledge about how rabies can be transmitted. This becomes even more important when looking at the percentage of respondents (57 % ) that knew of the risk of acquiring rabies from an unvaccinated pet and the percentage of respondents (77%) that owned unvaccinated pets. These percentages are cause for concern based on the fact that a rabies epidemic has been occurring in southern Texas for the last 11 years.
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Previous efforts by TDH to educate the public about rabies and to increase participation in pet immunization programs have not been enough. It is critical for public education efforts to continue and to improve in the Lower Rio Grande Valley . Some possible ways to increase rabies awareness in the general public could be to include rabies education in the school curriculum. Often, the material learned by students is taken home and taught to the parents. Another approach may be to use the mass media (i.e., television, radio, newspapers, bill boards) as a means of raising rabies awareness. The repetition of the importance of pet vaccination needs to be viewed and heard by the general public in order for the public to understand the seriousness of rabies.
Nearly 50% of respondents claimed to live in urban or suburban areas. This group has a high risk of rabies exposure due to the high density of unvaccinated stray pets that occur within their area. In addition, individuals who live in rural settings and own unvaccinated pets also are at risk of exposure because rabid coyotes may interact with their pets. Therefore, law enforcement regarding pet vaccination laws needs to be heightened. Although this is difficult to do because of the cost and time investment, it seems necessary. People are not participating in free pet immunization clinics so perhaps liability needs to be placed more forcefully on pet owners.
Enforcing vaccination laws should counteract many of the reasons for not vaccinating pets given by respondents in Table 4 . Vaccination laws also might be abided more if uncollared and stray animals were removed from the area regularly. Such an approach may seem extreme but due to the large numbers of human exposures to rabies the situation in southern Texas demands extreme measures. (11 %) 15 ( 9%) "Dime-a-dozen" attitude (i.e., can always get another pet) Governmental conspiracy to locate illegal aliens in U.S.
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Pet owners of southern Texas need to stop being too idle to care. With increased awareness and knowledge regarding rabies, the people of southern Texas can contribute to the eradication of canine rabies in Texas.
